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Increasing the Statistical Rigor of Cross-Species Differential Expression Analysis
Microgravity inflicts substantial, but undercharacterized, pressure on organisms that induces 
metabolic responses such as increased microbial virulence and antibiotic resistance, altered organ 
weights in developing rats, and loss of bone tissue in astronauts. Numerous studies have analyzed the 
effects of microgravity on specific organisms, tissues, or test conditions, but these projects are 
necessarily limited  by the small sample size of space research. Increasing the sample size of  
spaceflight studies is non-trivial; however, pooling data from numerous studies can greatly increase the 
statistical rigor of comparative analyses. The GeneLab houses datasets from 73 spaceflight studies that 
performed transcription profiling assays. These data encompass a diverse array of organisms ranging 
from Escherichia coli to Mus musculus to Homo sapiens and comprise studies analyzing ionizing 
radiation, mammalian pregnancy, etc. Collectively, the GeneLab database contains a large quantity of 
transcription assays and RNA sequence data analyzing Differential Gene Expression (DGE) between 
micro- and normogravity.
Xspecies, a cross-species analysis method for DGE developed by Kristiansson, et al. in 2012, 
identifies homologous genes between species that are universally up- or downregulated in response to 
test conditions. Previous work by an intern at GeneLab applied Xspecies to 19 datasets containing 
seven different species and identified 14 homologous groups differentially expressed under spaceflight 
conditions including several heat shock proteins and cytoskeletal components. Unfortunately, these 
results may be biased by the disproportionate number of studies on Arabidopsis thaliana (5) and Mus 
musculus (6) and the results are not normalized by evolutionary distances. Here, we present 
modifications to the Xspecies algorithm that permits incorporation of multi-omic data and normalizes 
data for effect size, directionality, and evolutionary distances. We then apply this algorithm to all 
currently available GeneLab studies.
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